Piperidin derivatives is found to play an important role in medicinal chemistry with a wide range of pharmacological activities the piperidin ring of the title compound C 18 H 19 N 1 O 1 adopts twin chair conformation The spectroscopic property of the target compound were examined by ), )techniques. Theoretical calculations have been performed to obtain IR and Raman spectra of the complexes using HF and DFT methods. The vibration frequency, atomic charges, dipole moments, and several thermo dynamical parameters are reported. The charge transfer property of the molecule was verified. The first order hyperpolarizability of the investigated molecule has been studied theoretically.
INTRODUCTION
Piperidones belongs to an important class of hetrocycles which are found to possess a variety of biological activities including cytotoxic and anticancer properties 1 . Derivatives of piperidones have attracted chemists and also biologists due to their predicted mode of interaction with little or no affinity for hydroxyl and amino groups 2, 3 .
CNS stimulant and recent reports suggest that compounds containing piperdin-4one moiety elicit excellent activity when aromatic substitutions are present at 2 and 6 positions. Mannich type condensation involving aromatic aldehydes and ketones have two mathylene groups, resulting in the formation of 2,6diarylpipeidin was first reported by Noller and Baliah 4 .The phenyl or para substituted phenyl substituent at C2and C6 positions have wide range of antimicrobial activity 5 . The conformational features of piperidin -4-ones are quite interesting and thought provoking. Literature report reveals that the derivatives of 2,6-diphenylpiperidin-4-ones and their stereochemistry have been reported but however much work on N-methyl substituted in 2,6-diphenyl piperidin-4-ones have not been reported so far. This envisaged that in the present work. The1-Methyl 2,6-diphenyl pipeidin4-one(PIP41) was synthesized and theoretical investigation was performed.
FT-Raman and FT-IR measurement
FT-Raman spectrum of PIP41 was recorded using ND-YAG laser as excitation wavelength in the region 50-4000 cm -1 using BRUKERRFS27 stand alone spectrometer. The ND-YAG laser source operates at 1064nm line with 200mW powers. The FT-IR spectrum of the MDPO was recorded using PERKIN ELMER spectrometer in the region 4000-100cm -1 . The frequencies of all sharp bands are accurate to ±1cm 
Computational details
The molecules under investigation have been analysed with density functional theory (DFT) employing Beckle's three parameter hybrid exchange functional B3LYP and Hartee Fock theory (HF). In order to fit the theoretical wave numbers to the experimental, the scaling factors have been introduced by using least square optimization of the computed to the experimental data. Vibrational frequencies are scaled as 0.9067 for HF and the range of wave numbers above 1700cm -1 are scaled as 0.958 and below 1700cm -1 scaled as 0.983for B3LYP 6 . The DFT was also used to calculate the dipole moment, mean and the first static hyperpolarizability (â) of the title compounds. Calculation of total molecular dipole moment ì t and its components, total molecular first order hyperpolarizability â and its components of PIP41 were made at HF and B3LYP/6-311++G level. All the calculations were performed using Gaussian 09 programme 7 .
RESULTS AND DISCUSSION

Vibrational analysis
Complete vibrational assignments where made. Vibrational assignments of different functional groups are analyzed in detail are discussed below.
The nitrogenised heterocyclic aromatic compounds commonly shows CH stretching vibrations in the region 3010-3100 cm -18 The CH stretching vibrations due to pyridine ring are observed at 3140,3081,2971cm 11 . Selection rules allow the C-H stretching modes and in Raman spectrum, only the ring mode is active, exhibiting a medium polarized band at 2977 cm -1 . Normal mode appear to be very weak in IR at 3054 cm -1 , which is due to steric interaction that induces effective conjugation and charge carrier localization resulting in phenyl ring twisting 12 The carbon-carbon stretching modes of the pyridine are expected in the range 1650-1100 cm -1 which is significantly influenced by the nature of the substituent 13 the six ring carbon atoms undergo coupled vibrations. The ring C=C and C-C vibrations usually occur in the region1625-1430cm Raman. The calculated frequencies in1602 cm -1 HF and in1358cm -1 B3LYP are assigned to this value.
Selection rule for p-di substituted phenyl ring allows five C-C stretching modes, and degenerate vibrational pair expected to be larger than which is observed as a weak band at 1495 cm -1 in Raman and as a medium and at 1600 cm-1 in IR respectively. IR has contribution to mode at 1528 cm . In amides the frequency is lowered to 1690 cm -115 which is due to existence of resonance structures. C=O stretching band occurs at 1686 cm -1 in urea 16 and is observed is assigned to this vibration.
The identification of C-N stretching vibration is difficult task, since the mixing of vibrations is possible in these regions. The C-N in plane bending vibrations is observed at 1001 cm -1 in Raman. These vibrations are assigned at 1011 cm -1 and1352 cm -1 in computed spectrum. Increase in the value of C-N stretching is explained by shortening of C-N bond, when the data is compared with urea 15 .
Frontier molecular Orbital's (FMOs)
The highest occupied molecular orbital's (HOMO) and the lowest unoccupied molecular orbital's (LUMO) are generally named as Frontier molecular orbital's (FMO) The FMO play important role in the optical and electric properties in quantum chemistry and UV visible spectra of compounds. The HOMO-LUMO energy gap of PIP41 have been computed by using ab-initio HF/6-31G levels and the results are shown in Fig 4. It shows that the energy gap reflects the chemical activity of the molecule. LUMO as an electron acceptor and represents the ability to accept an electron; HOMO represents ability of the orbital to donate an electron. HOMO is localized on almost the whole molecule. LUMO is especially localized on the ring. The calculated energy values of HOMO are -3.31927eV, the LUMO energy value is 0.73961eV respectively. It is seen that the HOMO-LUMO gap is 4.0588eV. The energy gap between the HOMO and LUMO indicates the chemical stability of the molecules. It reveals that the molecules are soft and more reactive with chemical compounds 17, 18 
Mulliken atomic charges
Mulliken atomic charge calculation has an important role in the application of quantum chemical calculation to molecular system because of atomic charge affects dipole moment electronic structure, molecular systems. The total atomic charges of 1-Methyl 2,6-diphenyl pipeidin4-one are obtained by Mulliken population analysis shown in Table 2 . The results show that substitution of methyl group in 2,6-diphenyl pipeidin4-one leads to the redistribution of electron density. The charge distribution shows all 
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LP (1) The occupancies and energies of lone pair molecular orbital's (LP) and anti bonding (BD*) molecular orbital's of the PIP41 are predicted at HF/6311++G level of theory and is presented in Table4. The variations in occupancies and energies of the title molecule directly give the evidence for the 
Thermo dynamical properties
The values of certain thermodynamic parameters (zero point vibrational, thermal energies, specific heat capacity, rotational constants, entropy) of PIP41 at 298.15K in ground state are listed in Table  7 .All thermodynamic parameters are calculated in Table 7 . It is found that DFT method gave slightly higher C V values than HF method. These observations are indicative of different type of hydrogen bonding in these three molecules. Dipole moment reflects the molecular charge distribution and is given as vector in three dimensions therefore it can be used as descriptor to depict the charge distribution in the molecules. Direction of the dipole moment vector in a molecule depends on the centre of positive negative charges Dipole moments are strictly determined for neutral molecules. The computed dipole moment values are given in Table 7 . It is found that HF method yielded higher dipole moment than B3LYP method. This may be due to higher atomic charges obtained by HF method.
Hyperpolarizability
The complete equations for calculating, the mean polarizability a 0 , the anisotropy of the polarizability Da and the mean first polarizability b are as follows:
... (1) … (2) … (3) The Hyperpolarizability is calculated using HF, B3LYP method on the basis of finite field
The effect is manifested as generation of new fields that differ in phase, frequency, amplitude or other propagation characteristics that differ from those of the incident fields 6 . NLO effects are important in providing the key functions of frequency shifting, optical modulation, optical switching, optical logic, optical memory for the emerging technologies in the area of telecommunications, signal processing and optical inter-connections [26] [27] [28] [29] .
CONCLUSION
The extensive vibrational analysis of 1-Methyl 2,6-diphenyl pipeidin4-one performed by HF and DFT methods with 6-311++G (d, p)basis sets. A good correlation was found between the theoretical and experimental wave numbers. The influences of acetone group, amino group to the vibrational frequencies of the title compounds were discussed. UV-visible spectra of the compound are discussed and wave lengths of maximum absorption are calculated. The UV analysis gives the electronic spectrum of PIP41 that has revealed the allowed and for bidden transitions with solvent effects. The N, O and H atoms contain negative charges and indicate that these molecules can behave as electron donors and form chelate complexes with metal ions. Especially N 7 and O 3 atoms favour the chelate formation as six member ring structure is possible when these two atoms are involved in the complex formation.. The dipole moment reflects the molecular charge distribution and is given as a vector in three dimensions. Mulliken charges of PIP41 at different levels were calculated and the results discussed. HOMO-LUMO energies and HOMO-LUMO energy gap are calculated as 4.0588eV. The delocalization pattern of charge and electron densities of PIP41 molecule have been explained by performing molecular orbital simulations at HF method with 6-311++G basis set. The stabilization of the structure has been identified by second order perturbation energy calculations. The calculation of the hyperpolarizability gives PIP41 suitability as catalyst to increase NLO properties. esu.The magnitude of the molecular hyperpolarizability â, is one of the important factors in an NLO system. The first order hyperpolarizability is a measure of non-linear optical (NLO) effects. NLO effects arise due to interaction of incident electromagnetic fields with media (NLO materials).
